Abstract. Small telescopes equiped with modern instrumentation are gaining on importance, especially, in the era of exoplanetary space missions such as TESS, PLATO and ARIEL. Crucial part of every planet hunting mission is now a ground-based follow-up of detectd planetary candidates. Mid-sized telescopes with apertures of 2 to 4-m with an existing instrumentation become more and more valued due to increasing need for observing time.
Introduction
The first exoplanetary space mission CoRoT was launched in 2006 and was dedicated to asteroseismology and to exoplanets detection (Auvergne et al., 2009) . CoRoT a 28-cm aperture telescope equipped with 4 CCDs, has detected over 30 exoplanets. All CoRoT planets are fully characterized and their masses and radii are known with high accuracy. Furthermore several hundreds of CoRoT candidates are still in the follow-up verification process. Among the first reported exoplanets was also at that time the smallest rocky planet CoRoT-7b (Léger et al., 2009 ). However, CoRoT space mission is also a great example to demonstrate the need for a ground-based follow-up for space missions and especially, the need for medium-sized telescopes with up-to-date instrumentation. CoRoT instrument was equipped with prisms which were used with manufactured masks for the selected stars to provide colour information for the target stars. The extra information was useful for analyzing of stellar variability, but the stellar PSF was spread over numerous pixels thus increasing the probability of false positive detections due to blends. Therefore, an extensive follow-up observing was performed with photometric and spectroscopic instruments .
Mid-sized telescopes with apertures up to 4-m with Echelle spectrographs or CCD imagers played an important role in the follow-up process like in case of CoRoT-7 (Pont et al., 2011) . In the following section, the false positives rejection process will be described. The third section will present an example of mid-sized telescope equipped with Ondrejov Echelle Spectrograph (OES) and Observatory in Ondrejov and how it can help as a ground-based support for space missions and future plans and outlook will be discussed in the Conclusions section.
Source and type of false positives
Once an exoplanetary candidate is reported from the space mission photometric data, where a transit was detected, the planet verification process begins. The initial task is to determine the stellar parameters such as temperature T eff and stellar radius R. For this step, a mid-size telescope with medium resolution spectrographs can be of great help. Furthermore, we can obtain an information about the spectral type of the star when the parameters are combined with e.g. Gaia data. This work can be performed with 2-m class telescopes and their instrumentation.
The next step is to determine the size of the planetary candidate from the combination of spectroscopic and photometric data. But still, the planetary candidate can be a false positive. This could be due to contaminant which is close to the target star and unresolved. Detailed follow-up with high resolution imaging is required. For such observations, typically larger telescopes with AO instruments are used (Schmitt et al., 2016) . In some cases, contaminant stars are detected and the system is marked as a false positive. The transit can also happen on the contaminant system which leads to dillution of the transit depth (Ligi et al., 2018) .
Another step is to determine the radial velocities in two opposite phases to analyze the radial velocity amplitude. From the amplitude determination, it can be decided about the nature of the system because typical radial velocity amplitudes of exoplanetary orgin are below km/s with some exceptions, such as WASP-18b (Hellier et al., 2009) . If the candidate passes this test, it can be followed-up spectroscopically to determine radial velocities and thus then to obtain mass limit and orbital parameters (Bouchy et al., 2009; Loeillet et al., 2008; Gandolfi et al., 2010; Léger et al., 2009) . For the precise radial velocity measurements a stable instrument on all sizes of telescope apertures can be used. For small planets of Earth-size around solar type stars the required accuracy of radial velocity measurement is in cm/s regime limiting the available instrumentation (Pepe et al., 2010) . However, Jupiter-sized planets can be followed-up by 2-m class telescopes comfortably, as was done also for the first exoplanet orbiting the solar type star 51 Peg (Mayor & Queloz, 1995) . Later many planets were confirmed with help of 2-m class telescopes (Endl et al., 2002; Döllinger et al., 2007) .
Only after the last described step, the planet is fully characterized and we know its mass and radius. Interesting illustration why the follow-up process is so needed for space missions are the estimates of false positives provided for CoRoT by Almenara et al. (2009) , for Kepler by Santerne et al. (2012) ; Fressin et al. (2013) and for TESS by Santerne et al. (2013) . In addition, the PLATO space mission team estimated how much time is needed for the spectroscopic groundbased follow-up with different aperture sizes. The amount of time estimated for 2-m class telescopes is about 50 nights per year. In reality, perhaps much more time will be needed. Therefore, a 2-m class telescope with a decent spectrograph will be soon very valuable. Especially, now when the TESS space mission team delivered the first list with candidates and the first planet has been already confirmed Gandolfi et al. (2018) .
Example of 2-m class facility
There are several 2-m class telescopes in Europe. The first exoplanet was detected by 1.93-m telescope with the ELODIE instrument at Observatoire de Haute Provence (Mayor & Queloz, 1995; Baranne et al., 1996) . Another facility with a 2-m Alfred Jensch telescope at Thüringer Landessternwarte is located in Thuringia in Tautenburg, Germany. Another Zeiss built telescope of 2-m class is located at the Rozhen observatory in Bulgaria.
We present here Perek 2-m telescope located at Ondřejov Observatory 30 kilometers southeast from Prague, Czech Republic. Perek telescope was inaugurated as a second Zeiss telescope in 1967 and it is operated by the Czech Academy of Sciences. The location is characterized by typical central European weather and a typical amount of usable telescope time versus observed time is presented in Fig.1 . Usually, the observing time when the telescope was open and science data were obtained is about 20-30 % of all nights per year when the observing night is defined as with the Sun 12
• below the horizon. Therefore, the available nights number is between 75-110. The typical seeing value for Ondřjov is between 2 -3 arcsec. The telescope is equipped with two instruments, first being the single order spectrograph and the newer instrument Ondrejov Echelle Spectrograph (OES) with a slit used mainly for spectroscopic ground-based support of exoplanetary missions, such as K2, TESS and later PLATO and ARIEL. • Spectral resolution 50,000 (500 nm) Limiting magnitude 13 V mag
The accuracy in radial velocities is demonstrated in Fig. 3 where measurement of a G-type radial velocity standard star HD109358 (V mag = 4.25) can be found. Typical accuracy over one night is better than 100 m/s and even a long term stability of radial velocity measurements spanning over one year is about 300 m/s, for more detail see Kabath et al. (2018) , where also first scientific results of false positives rejection are presented. Typically, the performance for star of V mag = 8 − 9 of spectral type A is around 1 km/s but this is of course due to the characteristics of the A stars. The limit of OES in terms of magnitudes is 12.5 mag obtained in 1.5 hrs. exposure with SNR 7. These parameters make the OES spectrograph a valuable instrument for the ground-based support of exoplanetary space missions. The reached sensitivity offers a use of OES especially for planetary candidate validation process and characterization of a small sample of hot Jupiters orbiting bright stars. Space mission TESS already delivered the first candidate alert list and the median brightness of the stars in the list is about 10.5 mag. In the first place, OES will be able to validate and contribute to characterization of a selected sample from TESS exoplanet candidates which will be soon observable from the northern latitudes. The first confirmed TESS exoplanet has V mag = 5.7 (Gandolfi et al., 2018) . Therefore, a significant contribution is expected from all 2-m class facilities equipped with spectrographs offering high accuracy in radial velocities.
Conclusions
TESS space mission (Ricker et al., 2015) was successfully launched in April 2018 and now first exoplanet was confirmed Gandolfi et al. (2018) ; Huang et al. (2018) and many more are coming. In the second half of the next decade, the PLATO space mission should be launched in 2026. The PLATO space mission will be searching for transits of extrasolar planets and it will be monitoring the stellar activity of million bright stars up to magnitude 11. According to PLATO red book (PLATO red book, 2017) several thousands of candidates and later confirmed planets are to be expected. Not much later after PLATO another exoplanetary space mission ARIEL should be launched in 2028 (Tinetti et al., 2018) . ARIEL space mission should be searching for signatures of exo-atmospheres, however, a ground-based segment will be needed to support ARIELs operations even well before ARIEL's launch. Observational effort to confirm newly detected exoplanets will be thus growing and demand for observing time on 2-m class facilities will be rapidly increasing.
